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1 

im Mm i ] ^mfcmmn-fr *> mm^-mw^m^ \zm 

S^MtSl 1 fflllSfliJ;^! 2 ©m^S^i:. 
51 3 w«»SH^ ttB4 ©«MS^ 5 ©maSSST 

mwm i ©maiss^ <fct/m 2 ommisTnmmiz £ o 

TIMP^ i^MWfcSl^fc: «fc *3 $ffi££tl-5fg 1 ©mflimffi 

iwEfil3 ©SiH«§^ £.mB%i 2 ©®H3ig^£mz!S£ LT 

WB»4©mM^<fc*irKSS 2 LT 

»f^-r*«3«)«ie«JBE»fP»SlHl!S«*t. 

ffiESS 5 ©*2I«?<iBuEfi§ 2 coSMST^maii LT 

MESS 3 ©mil^T. IWIB»4<0*«* : F. isitfifflE 

& 5 (DMM^on&mmm 2 ioiwiej: 0 m 
n. 

ffiKas 1 ©miHS&tT . »3©«jasi^ I4©tsa 



2 

ft<Z)ttflgttEE»fl£iftJai§IBffitt t . 

^n^nnmmmm^izi&mm&mftmzmmzmis. 

t>L<tt-t«))fi<K:E«-r*Ci:*«f«fr-6 i l 6 
[If *JB4] SffiE^NBttgBrtfc* 

%Wi3 0>mmimT. SB4©«JR«|^. JB 5 ©««*^-. 
JS6©*»irf. SI 7 ©«iSI3il^ . JB8CD««*T-<fc. 

Hutsm i ©mag^^tfiftESS 2 omm^onmz 
kiTrnvF-tz^mte-m^z*. omdtznzm 1 ©11 

mest 3 c^shx? tatrES 6 ©maarFsmst lt 

20 »fpr**3©«««£E«if^»SlHlK««t. 

iffiES 5 tflMEHS 8 ©IM? Sr^iHt LT 

»frr 4 oBKttjEibreattiini&ett tm, 

suEm 2 O^SUfilT-ttSB 1 ©«KS ; ?<0*JIK:Jfc'*<E^ 

*EE«:fl«&-r**S*f Tab D . 

99E^ 3 (DMMiSiT, M4<DnW.%&=f L . fl 5 ©SiSSis 

ai^©^-ti^n©mM^ttiHiss»(f^»fcfflSfcm» 

huES 1 ©«aS^ J f-tmfE^2 ©ttiHSf^. miEm3© 
so mMST<fcfl5Em6©SzllST. WEm4©«jlSS^i: 
«9E* 7 *J;^HljEm5©«zliSTtm8 

we» i nmm.&.mftm'&m.®.. mmm 2 «aa«EESbfp 

&??§^©4>7S< <h& lilfi. +^aPfeL<fi^-©j£<lC 

10 I5«l&t51t©iiaft. 

misuse <t ©ra (c^-SE $ nT^-n-fn^itt*^^^ <=. 

T©^JEfrctoT^n-?ni!ifpT-5¥*^li^{c«fc0fij 

^n^n<Dmmm.m^i-\tmm.m^iWi^\zmmzn% 
(Mmtm< . ^OHffE{sts»^©'>^< tfc 1 

t>L<«^©ifi< tsa^-r^ci^ 

so #«<h 
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3 

m&tzfg i <»mmi%? t& 2 ©•aguH^t, 

»c«ifis«i&-r 3S§ 3 © 

Hfriem 1 ©^jgUi^*5«fctf jffifBff 2 ©SMS^comffitc 
J:-3T»fff**»** : FK«fc OMSns^ 1 ©«<H 

ffiESB 3 ©WKSH^fcffiBSS 2 0*ffilSSFP£*iK£ IT 

IIB»4 0«Wi^a:«rEJIS2 0*lWH 1 fc«iltbT 

masm 5 (DrnmitiT tm&f& 2 ffltsaf^ifit lt 
ates 2 cDtsaf «ts 1 ©«s« ; f <o«jEEcjt'<fiv» 
Wism 3 ©maiis^ . s9KS£4©maisiH% fecttfitiire 

Ml 5 rotMf ©S{4ttHfriem 2 ©ilSflEJ; D iff 
< . th*ftOtWI?ttllIBIMWC«H:WW«i 

sfriam2©*i^^(c^L.T, irs^ 1 ©maisrF- , mr 20 

ESS 3 ©miKMHf, WESB 4 mrffBMI5©« 

So 

j£«*nfcBi*Bl, »*3B2, 91*313, »*S4, Sf 

*Jg 5 *fctt«T *3B 6 E«<Z>¥3H*SH. 30 

*Jg2, M2&93. It*^4, »*JS5, «*S6^ 
KH8*B 7 Ett<Z)¥W#£tt. 

«ST»oTflfrE¥W*aS*ffi^»bT*ft»<0«« 

E*l©*«aE««««fcW*«fflT**»©»tt*» 

T*KW\ fta^»J58Sn*WE««* : Ftta<tS«iR 
[|S*5t 1 0 ] Kl«CflD«flE»BE*#-r**ft©MO S 



4 

LT©ft«l88ftai*WWE*ft(DMO SSI h 
7>^^if^ <SlEiE0MOSlh7>yX 

ih7>y^^$f«^df*Sl, i!t*S2. It* 
«3, IS*JB4, §S*ifi5, ai*JPi6, §S*IB7, If* 

[0 0 0 1 ] 
[0 0 0 2] 

£ LTIl, 6- 5 7 0 5^, 7-1064 

5 5^, #P^¥ 8-3 2 1 5 8 6^, 8-316 
4 18^ M¥9- 1 3 9 4 6 6^, 1 0 - 5 

0 9 3 2^SSt^o «-a«icTBi**nfca«a># 

-f > M*J£TF<&2:3T*£. 

(1) *««*a5iHJctt»«»«««f*a«u. »«6jsc 

7- 1 0 6 4 5 5^, *BI¥ 8-31641 
8 9- 1 3 9 4 6 6^) 0 

(2) *ft««*«5^bT*aa)lS:««l*»»*ili: 

mm^ 8-321586^, &mw- 10-50932 

[0003] -€-n-en<z)!s«S:etTKwr*. sr. se 
&m (i) ottftfts^ 01 1 fi^TL s 1 ©ieik 

*IU6ffl^TRffl«. HUTU VSStS«VS 
SI, VS S 2, VSS3, VSS40O4 %Wi&$> 0 , 
VDDtl^VDDl, VDD2, VDD3, VDD4 
©4lSt«^o Cl^lfcf^yx'JTfiT, II 

US. ££T% {EfCVDD 1 SaffilVDD 3 tClE<£>» 

««««w^aiftisnfci'r st. iE«wi4»»siii^ifii 

A^tlKo ^a)<!:fIfIK^lO(j:VDD3^6G 

(CG 2 2<0«SUSi^S:iIiflLTVDD 1 (DftJfMH^Sft 
tl^o !)3-^IiSS§tlTiiVDD3 7)^Gl 1 
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coS5t:^»> oftjrrs. 20 

So 

[0 0 0 4] (2) a)@KfiE«T*S*^ @ 

1 2 (CL S I 0B«fiE«S:S*tS. EI 1 1 Wfittm 

&i:*loMffloianf»**l«L A l 6f y io 
M«lt«tt**0M«L A 1 *iM/Tt« 

[0 0 0 5] — MRSfilX^X?«tti:Hl/ 
tr*5^ CMOS^DtXT1J**ffli:ttH5 (C* 
UcN+HS«nl, P-i^Xil/p2, N-hffitfcIS 
fe£n2, ^cfct/P +Jtil««plTiJtaft«NPN;t 20 

NchMMOSh7>yX«^^« 

®«<D5M«xiJT) Sr^^y Settle bfc* y^y- H 
[0 0 0 6] -7j, «BI* : f©»«tt«««f«:3E**t"IR 
[0 0 0 7] 

tt, *Ro*«»*lf/HX±i:tT^LS I left 
[0 0 0 8] ST, ««Klff«* : F©Ki»*UT, ^-ct) 40 
imos si h^^x^TW/dcsn*. LS Irt*H*G>» 

ft^fr Sot^Sl§f:tt8 5 (DAW #-7Sh7>^ 

X ^ Tte^-XS^ t £ Sfi £ n 1/ ^ 37 iSf^gi $ 
n, X5* fc'*— X*FK<fc9««Sft*N +t 

P -<35**#^v >^ '>3 ><DWW 7X»EI4«W* 

tt5S£L&lf>. — yj, MOS S h^>v?X^a>«£\ y— 



6 

S I ^a«Oftf^*fT^oTl^«'&tCtt#fC*7 L/T 
MOS SN^>^X^T*flcL/fc«^0«a*^F<Z> 

[0 0 0 9] H!6£)M0S ih7>y^OFK>D 1 
01 0<D#tt^XlC^r<> N + D 1 tP- 

>D 1 chV-XSl <o«ffi^**— ie 

t&o, ifi^isaB^p-feXTtt. iov-1 svg^-e 

7A7>yx^H^^>lfit&^ 2^»tt« 
A//xm g«tft«. — M0S^b^>^X^<£>Fk 

< >d i tft«tt*»^»««[*«Wf^93jipsnfc»^ 

Ctt, N +K:«tS«D 1 t P - Sfip 2 (D^>f HB 

ittfrfii/w tx t& o . ^ F&miffiTffi&ntiLM 

tfffiO. 7V S«-C««*SfEbttK». ittlilili-S 

[ooio] a±<z)ffii* ; P«ptt^ttiAT, ^gsss^ 

»mffi^S^fci:^S^S«-«WlcScA«tn^) 

[ooi i] se*a>s«<2!5+'CR?Bbfcfie*« (i) o 

§ B S^iRK, VDD 3 *8MtlTOUT 1 IC»« 
G2L fif8*f G 2 4 &8TVDD 3afS-C«ffitt 
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7 

Mt^lS^tSSIiv-hSSiO. 1Q/ 
CL EHS^2 0mm (lOmmOtD^gi, *tfa 
f*»Ffc«J£) , ie*S*I£l 0 Omoi , ttSi2 0 

[0012] ft«tttteff£ck&*%& i At -rstia 
*»£BttKJ;**ffitt'&n-2 6V » 
(»aige&««L i) ®pchh7>^?Lipi© 
i ^ns^f^afitc £ oo. 7 v<&m&M£ttT«sfc*«t 

i&aiHlK««L 3©Pc h h7>^^L 3 

p i coy— h^JEJc i 6 vjw±<B*&rt*a>a>5 ^ 

[0 0 13] SS^ScmKHMItsatfTSifiHI*? 1 

[0 0 14] «e*©tt«<D4>T?KWb&a*« 
(2) tcH IT, HI 2ft«/BLT»«*K9rr*. HI 

[0 0 15] ftl*fK79htl/Til 
#-7l!h7>yX^iB6(Z)MOSih7>^^«) 
trvrn**<B»tt£ ! bO, 13 7, 1^8 (A) (Di»K7 
r >hMd:^7y^Il/'f 7^7h^-i)c nl— n8te 
N + ^»#!£tt®«, pl-p3HP+*8*8:«a 
«, ElttA^tf-^Sh^^Xi'X* y^iB^ CI 

ii;H*-7lh7>^x^aH^af, DiteMOS 
ah7>^HK>*?, Sl(iMOSlh7>y 40 
X^V-XSf, Gal.Ga2 ttMOSSh?^^- 

^«n<0¥Wfl^^*lfciH«, vl, v2ttffi«««- 

r;i/^ie^3>^^ vpifjy-Mi-7^ 
[0016] mmu^ro K»«tttt*<tottfflSftT 

Ttfh^ffiT****, Vi-rnt>2*jKG)«fit*IBI<Ofii«l 
ifT$)5c CdT, 1*18 (A) SrffiOiSfltigmraofiS: 



8 

522<£>ti£ 2 0 0 Mm , #|Srr*tt«««©IW«« 0 . 5 

iiffi!ifTfiS8 (A) ©»tttacS. f*IS^^(7) 
t£«««^teOffi«««t««r^b«i:^^^BS 1 0 m 
m<hT££HI8 (A) <^«ii^^i/-rr r >hffiit^^ 

fate 115MB, *Sf*[p]fC2 0 0 Mm £&0, £SSfgte 
2 3 0 0 0 Mm 2 

[0 0 17] ffi$(Dll£i£fi¥ftU )5o$S 

[0 0 18] Ufc^oT, £<BfBW<B3Sl<0BWtt* ^ 

[0 0 19] fg2(7)gWte. M^S^tt^LS I 
[0 0 2 0] ^3^@WH «»3g^pOJ^ttS:#ft0i: 

[0 0 2 i]S4^|^t iE*o)«IBft:cJ:**»M* 

*JEWEE£Ef^ £ £ «fb $ tlT#T ^ £ d t * 

igf#^ x a - x Kfi&fl&aB 1 jca**T - 1 * £ ¥ 

[0 0 2 2] 

«ft<o*2<3D«8l* : Ft, te<a««ffl : F43J;tfffi^«E 

iih**^ «fc o ««*nsa»<^«s«EE»fp»aii!» 

Ott**ffl, t>U<«*<Z>ifi<tCEK"rs^t«:«l#»i: 
[0 0 2 3] »*3Bia5«6©*»#fi«lCcfcntt, «M 
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[0024] n^ig 2 ett®¥*tt£Btt. ¥«#sb 

K««tftlW«JB 3 OfUm^^tR 4 ^ 

©msic «fe o timm-******^;: «fc o m&z n&w, 

&mm&m%Lii. ^A<r>m.mm z f-^2<7>nm.m^m. 

m 5 ©•kjb^ tie 2 o««j»^ UTi&frrs 

samite 1 comai«^©m»Efctt;'<ffit^jE«:tt$&-rs 
iis^o, m 3 com^Tp. ^4«fgaf. *j 
j;tfsg 5 ©ti«f «m 2 ©maissTmffij; 0 ;s 
<. ^n^n^mm^i-^mmmmwi^n izmmzmm 

3<Dmm^t.m2omm^m. sB4©*fiwi j ftm 

TftJSSix, «^*^<D^< <ht> lofi4»*65, fcL- 

[0025] stmm2&.m<D¥mfo ! £w.iz<i:ti\z. m& 

[0 0 2 6] R^3EtO¥»#Sia. 

&<DnmnK.mftWimm&mi$.t. m^zmf^mm^ 
Tfflizft&znT^n^nmn&mnffifrz&m-rzig. 

mftmizmmzn%.$i&ffl3.te< . a^sis^©^ 

< 1 ote^ffeBG. fcL-<(i^©i5<[c62^-r^^i: 
[0 0 2 7] »*a3E«©**{*:«BlC«tntf. If* 

[0028] »#B4 *mwmw 
m^¥mfomwft\zmw^im?zmi<nnm^& 

&tfW,2<DWMmT£. *^#=&fi^ >b *mfc1£W\K\ 
5ro«§>iS^. m6©«zH«^. SBTOmStSU^. »8 
•EEKJ^TWfFTS^ilW**'? (C J: OMS^Si 1 
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tbT»f^-r*«3©«si«ffi«ifpiftaigis««t, m 

4 05«aimJEi!l^ailISS««i:*«A. I2«tJia 
SiH^T*?). IB 3 «0«fiiai^. tB4©*»* : F. $5 

sg 8 <DmM^T<n^n?n<Dmm^ : ¥-i l ztB]&mftmi l ztt 
10 siciMWgi[ii<. «i©*i(SEiil : ft*2©«iBa 

isms, *n-€ t n»«»*«fflf*»6««-*-*fift«* : P* 
^i/tsisn, sb 1 nmm&mttm&m%L* 1211 

[0 0 2 9] W*J@4gB«0¥i»ft:SBt<kntf. IS* 
[0 0 3 0] |g3ftg5aettC93MB#£Btt. 

3 C £ <h -T -& t) ©T» £ o 

[0 0 3 1 ] M*3S5ffi«©¥S»*SKC«tn«. 

ffcgBrt©^&©m2d?fi©i*i. n-rnA^wmig^ 1 ^ 

[0 0 3 2] ffi#&6aEtt£MNfftt&Stt. ¥^^B 
M2comMiffi^<i:. ^#:^B^t.¥5i^B^(C« 

si * «*&-r * » 3 t m 4 ©«jg^ ti5© 

10 iis^t, ^i©mas«^-*5j;^2©m^^©m 

mm^zmmiiLTmft-rzm 2 mnmnRmttmm 
\s\mm®.£> wi4<nmmffij-tm2CDmmi&^$:mM£ 

<onmt%=Fi:fs 2 cymmMT^mmt vxm^^m^ 
(Dmmm&m^mmm^mmt^m^- w,2<nm.mM^ 
am 1 o^mmts^nmzit^f&^ms.^^-t^n^ 

50 &5<Dnm>&?<Dnm*&2<Dmm>i%?n&.&iogi<,^ 



(7) 
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sRMtssa*? 1 * *i/T«s««i/, urn 

[0 0 3 3] H»*3a6K*(Z)¥8W*S«tJ:ntf, If* 

[0 0 3 4] If*3i 7 ffitt<Z>¥#«*«tt. 1 * 

«|*«2, »*a3, I»#3i4, «f*3H5*fctt«l*« 

WEtaiSfe^-f K*^ feU<»aMOS Sh7>y 
[0 0 3 5] BI*3l7l2«<Z)#«ffgH^J:n«, If* 

[0036] ai*«8ia«a)*w*««tt, 

«f«2, tt*^3, ai*JS4. M«fi5. §f*^16£ 

»lBBi*^tW«H[lTi:)IW3ntt)OT?* 
5, 

[0 0 3 7] »#S8K*<0¥W#£«lC±ntf. If* 
«1, »3RJS2, gf*^3, IS*^4. W*S5, sf* 
Jit 6 Sfctt»*S7 

[0 0 3 8] »*3l9IE«©¥»<t««^ 

<h, CCD#ft^mi<^iS»«l£*ai«©a<i:3(tlPlbT 

[0 0 3 9] W*3B9E*<Z)*W*K«fCcfcntf, ^* 
SRRa^S^ttS^^^^^airtitS 

[0 0 4 0] » $31 1 0 It^COH 
©MOSSh7>^X^*fl:«fcOiSt5Ct*«F« 

[0041] nf *js i o mm<D¥mfo^mz etna, a 
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[0 0 4 2] If *jg 1 1 IB*co*8W*SBtt* 

1, M*«2. i*13, »*a4» S*S5, IS*^ 
io 6, g»*H7. mMms, W*JS9*fctts«*«l OiC 

&^t, ««i*^a»aaa)«ffiWjEMosfflh^> 
[0043] if *^ i i iB*o*«w»:«itfc: «kna, IS 

#311. »*B2, M**3, i*S4, W*3C5, fit 
*35 6, »*a7, »**8, §f#3f9£fcte§f#3il 

0 tBfilftaMiSo 
[0 0 4 4] 

20 "To 

[0 0 4 5] (*Jfi<B»ffil) *«9iOBI*ai-4K: 

sigirr*. bl B2»«nf *il s i of 

W^bfc&CDT&So ^n^GO^itC&^T. VDD1 
-VDD4, VSS l-VSS4lifi!im INI- 

1 N 4 teff-SfA^iS 1 ?, OUT 1— OUT 4 tiff ^tB^ 

IO-P1-IO-P8, IO-Nl-IO-N 
8ttAA«f, HiAfS^lElKS^-rs*^ Gl-G 
3 6«»«W««»*^F, Ll-L4IJ&tiS^0i 

[0 0 4 6] C l^litLS Ify^tl ltSt 
*3I§I&8K#£j$ , 5, f^JSffllC^ffiS^tO Art/Hi 

wens. *«ft^«io-pi, io-p 

40 2. . . . IO-P8, IO-N1, IO-N 

2. . . . IO-N8T^$n^feOT$>^ J£$c£tl 
SSIIfliGl, G2, G3 G3 6t^n 

GD«fg^G2 5, G26^LS \ (DJ- yaffil 1 CD 
50 ttSHEkl-a^Wfle^lCil^ttWWt*** - 



(8) 
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fcVDD3*JSMtUOUT 1 K»«fi»»«*?r&H3 
iJOb&*^*KWl/fco HE**"*?, Hl<0*te£*fflH 
TcS^tC^T^-fo VDD3*ftSU OUTU:fl 

2 5 £iiSLTVDD3tC?iJ)iT£o ^©i*iK5iJfcj*ttS 

1>*££*>SE«S>WS<&*. (KBMtH^y^ 
^Xiit^t 1 Omm(^EIfilg<i:#x.bn^o * 
fz. LSI L S I 0)«aWftJft<Z>EMf«: 100m 

telfcff 3?§TG 2 1 > G22, G2 3, G2 4(Oi«8 

[0 0 4 7] 0 2fr^bfclHlgSttBllO^ii*SVS S 

KD»aieI»«»JC««3R : ?G2 5, G26, G31- 
G3 6*RWTlriS^li:T. 1 OttfiMKttttSnSft 

[0 0 4 8] ZCD&olZ, m 1 0)*lS<O»tlTttBI 1 

^Il^lKf (VDD1) ;l3cfca^2<0«iK*^ 

(VSS1) <h> ¥«#K«^£¥«f*g8fttC«ilI 
Si»M&T5SS3(0«K*P (VDD2) £3lf4a>«8« 
T (VDD3) 5 (VDD4) fc, Sg 1 

CD^MST (VDD1) *5<t«fB2<D««* J F' (VSS 

a»i<z)«««iE»fp|fta[gttfB« (Li) t. !g3<E> 

S^fST (VDD2) tSB2 0)«K«i? (VSS 1) « 

(L2) ^(BttSSBT (VDD3) £*2<0«R 
ST (VSS1) £«KiLTftfPT**3©«Wifl£ 
Hlf^lft3iaB««t (L3) mSOWRffi? (VDD 
4) t^2©lK»f (VSS1) *«iStUTftff'r 

s«S4a>«msibf^ttaiiie«« (L4> 

* 2 ^SilgaS-? (VSSl) liil^SWf (VDD 
1) (D«EEJctb^ffi^«ffi*«l&"r*«iR* J F : "t?*0- 

S3©fiaf (VDD 2 ) , |g4(DSSST (VDD 
3) v £<£tffg5<DmMST (VDD 4) ©«ffitt»2 

©us? (vssi) «j£<fc0is<* -tn-rn©«js 

©•SMTP (VDD 1) 2 (VSSl) 

«i, S3©«f (vdd 2) tm2<Dmmt^T (v 
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SSI) RSJ* ^4 011^ (VDD 3) ^S2<D«j|g 

st (vss i) m, jbsommff (vdd4) tm 
2(dmm^zT (vssd ra«* ^n?n#tMf^ 

T (VDD1) , 3 ©iMS : F (VDD2) , ^4C0 

iis^ (vdd 3) . fectofmscDaaasB^f (vdd 

< <ht> 1 ^fl**^ *>L<t4*<Bi2<l::E«bT^ 

10 

[0 0 4 9] H2(C*5U^Ttt, ¥*#3£g*M*£ 

¥iMIf^i:lii^«$g1-^^ l wlSSf (vdd 
1) *3cfctf*2<0«MKP (VSSl) fc, ¥«ft^8 

(VDD 2 ) , ^4(DiKf (VDD3) , Sg5<Z)m 
iS^ (VDD 4 ) , mecDmm^T (VSS 2) , ffi 
7 0i«f (VSS 3) , mStDMELm? (VSS 

4) t. mi^mmmT (vddi) &&zsm2<Dnm 
st (vssi) (Dmmz&^xm^&^mwm^z 

i) m3<Dmm»m-T (vdd 2) t^6^tig)gf 
(vss 2) &nffi.tvTmiiF'?z>%z2<Dnmnj£W)ft 
mmmv&mm (L2) SMomaiss^ (vdd3) 

^7^1^ (VSS 3) $iI(hLTMt^^ 
3 <D«««ffittftn»H@tt»« (L3) <h, ^5<B«iII 
ST (VDD4) <hm8C0miHST (VSS4) £^81 

4) f^^MST (VSSl) tefg 1 <£>m 

mM"f- (vddi) commiztt^&^nfe&fe&ir&n 
30 isfrfeu, ^3^iiiSf (vdd 2 ) , micom 

WM=F (VDD3) , ^SCDmmffiz? (VDD4) , HI 
6(Dmm.^ (VSS 2) , *7<0«H*rp (VSS 

3) , &&z£m8<Dmm$%t 1 ?- (vss4) ©-tn-ena) 

©m^ST (VDDI) tS2(Z)ifiSf (VSS 
1) , &3(DmMmzT (VDD 2) ^6(DlI^ 
(VSS2) , m4(Dnm^zJ- (VDD3) <h!7(Dl 

i^Sf (vss 3) , ^ckacmsco^jgaST (VDD 

4) i:S8^tfiS^ (VSS 4) *4, -t-ft^PftlMK 

40 *««f^6««i-r*«ii*^*^bT«ttan, mis 

ilS«ffiBfjf£[§I8&«« (Ll) , Jf£ 2 VBWEMfftilHMK 
« (L2) , »3«K*j£f!rf^[ElB«« (L3) *3cfctf 
*4«S*EEftf£lHl»«« (L4) c3F)*«WFIB*fflS 
»«t5«»« : F©'>ft< 1 1> 1 **«fcK»4 

[0 0 5 0] (*«(0*tt2) *«9I<0»*B5, 6tC 

SDLfc«^©K2<Z)*ifi©*J8S:04fC*-r. G3 7, 
G3 8J4«SB*^T»0, *©«»4JB 1 <D*Jli©»tt4: 
50 ptJCTT&^o 
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[0 0 5 1 ] £t\ H3tt**U3tt^«**t:»bTO 
30KSB#KJ¥AL£«I1^G3 7^2 OIMlt 

[0 0 5 2] fut\ 1 *ITe 

R*r«&Ufc»^£B4K*-r. B4TttVSSl*# 
W«KiLT^SaMCfiM3lHPG3 8<£>fl©Cte8^$ctf) 

-r*. ±^offj-rfiffi*a^ouT i 

VDD 3 (DiMf 
*^UT«Wffta**UTlrifc. SB2c&llifc(0»ffi<B0l<h 
LTB4©VDD5*»»»ftlfc»^ VDD 1 
©*SEIBK:*ffia*iM3*l. 1 O(0«aiR^ G 3 8 \Z 
ISl^VSS liHS^MtS^ ^bCVDD 
5<M<7)«SI^TG3 8«:»«U fttt«VDD5l:«« 

lit, H***T«j[iEISttHlT*L/fc«tc3 1 !y^ , C 

i©^Hifi»icEiiian* ! b<o"c****. *f 

[0 0 5 3] C0)J;^^ SB2G)^JS©»»t43»** 

ISt^SKOMSf (VDDl) t*2<o«aBii : F 
( v s s i ) sb 2 ^mais? 1 ( V S S 1 ) teSS 

l^iiSf (VDDl) CO«jEtCJt^^^m/E^r«^ 

^arttmatwie-rsjBs^aw^ (vdd2) £ 

^4^tiSf (vdd 3) i»5<D«RWf (VDD 
4) ^m6CDm^a^ (VDD 5) <h?g7<7)S^5$T 
(VDD6) ^l8(^)iKf (VDD 7 ) £ffiA> SB 
3©lKf (VDD2) tm4<DM^T (VDD 

3) tms^magsi^ (vdd4) tme^mrn.^ 

(VDD 5 ) d:^70fHf (VDD 6 ) t^SCDM 
mi^T (VDD7) (Difi^2^t« : f (VSS 
1) «JE«fc9BK, ^n^n^^BM^ttlllKftfPl^tc 
«aW«««*<* JB3«>*B*F (VDD 2) ^12 
(EBifiSH 1 (VSSl) £BiB<fcLTWjfrr<5S2(B« 
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mEftfHB9l9tt<im£. ^4(Dlig)Sf (VDD 
3) tS2<Z>«ig«»^ (VSSl) Sr«iHi:L/Tftf^-r 

*jB3©«««ffi»fpiiaigMrtB«<i:, ms commas? 

(VDD4) fc*2©««SB J F (VSSl) SrtlStU 
T»ff-T*»4C!)«jR«ffi»fP«iai3»««i:, IB 6 <7) 
ttiKSB 1 (VDD 5) ^^2 0)1«^ (VSSl) £ 

^7(?)lli8f (VDD 6) t» 2 (V 
SSI) LTftft^r^SS 6 <Z)«mEEttf1?tta 

10 0S§SI^<h, ^8^*iH®^ (VDD 7) ££§2<£>ttl» 
^ (VSSl) Sr«iBtUTi!ifP"r*»7<D««ftffi 
■Me»HEI&««i:*«;t, SB2<D«K«6 : F (VSS 
1) tC^tUT, Sl^fMf (VDDl) , m3<Dm 
MttiiT (VDD 2 ) . 14<DSMf (VDD3) , fg 

5g>«h*p (vdd 4) , sg 6 commas? (VDD 

5) % m7C0SMS? (VDD 6) , fg8CD®®^T 
(VDD 7) *«»«WE««1«f^6**#8«*««-r* 

20 [0 0 5 4] *2©5lllS<0»l8^<fentf, ^II^S^: 

[0 0 5 5] &43, KH^tt, OTA«¥3J#i£B<&lBl 
30 ^feb<f±M0S ih7>yX^$f$feli/H^-7l 
* «MfiEikf^lftaiiItt*«^0«afKI»EtilTfc«A 

[0056] mm<Dmm 3 > #569i<B»*B 9 tc*tjs 
-rss 3 (omffiwMm&m s $><kztm 9 tcct 0 iftwr 

tf>-C&D* MilT08 (B) *5cfc^H9H*-ri*tJ5Ei: 
EI 8 (B) « 5 «S0f Lfc 
40 fccBT&O, G3 9T^T«K*^CD««*#t;:i£;*:l, 
fcfe^B9T*5, MS (B) TS-^-r^fCA^T^ 
B, C, D, E, F^Sai^8E*^"ft><7)Tft 

wtmmz*mmnm<bmm*WLw^r : ho mm<»®m 

so ££T^<£-322£5 /zm£T££EI8 (B) K^LfceS 
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PpIPS^O. 5 umt-?Z>£mm*7 8 9 2. 7 5/zm2<h 
a*«2 3 0 0 0 MB ttkRT«4:fi3 4. 3X©H7 

^iS^^MSt, c<a#*tt*«±l;:«/3EbTSi 

«tt (A) :^i^l^8SJ£»i« 

itmmm (a) tmmmmx^m^<Dmm^w^m2(D 

ig^SffifffcS^ (B, C, D, E) mi^ig 

mmu,mm^ (a) o#iattSB2(Dis»«ffi««« 
(b, c d, e) tmm<D&mm*$L£ttfa'tz>z.£\z 

[0 0 5 8] zmiCfcO, ^fcS^ft**^*^** 

[0059] mm&mm 4 ) #5fiw<&iii*B 1 0 \zm 

lOlZ&^X, LB 1, LB2^-htiS, Ga2 tt 

MOSih7>yx^-hg^ -ta>«ittte<oH«ct3 

[0 0 6 0] CMOS^Wff««<7)«2pI!ifP«iH«JEE3&< 30 
0. 6/zm^DtXtft*T5VT*9fct)a)^0. 5 
/zin ^PtXfftT3. 3Vt^:0, 0. 2 

<httSfc!tf>«re*£. b*>bttA*5, CMOS^ft 
««©HiflSWiti£*a>&©5 V 3. 3V^{f 

#aq¥fiE*r*o c^CMOS*SMlrti:S^si 

§;H*-7Mh7>yX^0)i^l MOSih7> 

i$nti/^/i7^-^t*§y- hfi€:A-r#-^^ 

h^>v*X^<Z)X^y^ 3U^^Pai£SS[S«PBllHtb 
Tffi^T^o y-hStCfc^bTODN^>v?X^CD^> 
mi±ft#tt« "H. Weston, V. Lee, T. Stanik. 'A Newly Ob 
served High Frequency Effect on the ESD Protection 
Utilized in a Gigahertz NMOS Technology', in Proc. 50 
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14th EOS/ESD Symposium, P. 95-98. 1992" X^tlX^ 
5 m \z Y- h fijtfjg <MSi # * >1EMSTT * o a 
10 (A) ^5V iEh7>yX^Ty-hSLBl$: 
0. 6 Aim, 010 (B) S3. 3viffih7>yX^ 
T?y-hfiLB2S0. 4 Mm <hT£<h. 010 (C) 
(7)ffl{:N P N h 7 yyX^OlfiliMlK 1 , K 3 ^ 
^,HiK2, K^ftte^fcgffrr*. ME*»-Ctt 1 

T0«*.fri* VDDl<hVDD3 0)figlE^3. 3V£ 
T5iG2 5(^)ftIif^3. 3 VftfSE h ^ >>>X^C 

[0061] ccocfc^ti, m 4 »^*SOTflgsB-ett, 

miO (A) , (B) ) ^tU gfc:£1BiK«JE*8£ 
K:j:o»fpbTir»*«*flDiatt««3&«aFftb, «*<B|e! 

mmizM vxnmmmm&mm^mwcoiMo sm h 5 

>>?X^^ J 5F (Bl 0 (A) , (B) ) Oft. i&m&m 
EMOSih7>yX^lf (010 (B) ) fCj;D 

[0 0 6 2] ^tlt^ctO, iE^OWUBftJCfc***** 

T<Dm^mmmi±(D{&Tiztz^ i^x^m^smmcom 

^«JE<D7&t«ftb&^ctt«fc0. *#Ml±t:2o 

[0063] &*5, *isaj : f i a«±ia<^«-*sfi<z)^ffitc 

Mff*ffi3lbTiajtB"SIflBTfc*. *fc«»*^tt. 
^*-7ih7>yX^if^bM^tiTt)J:^ * 

-?\ *ift:gf[:^^T 2 lli^KDiltiffiMO S S 
h7>yX^$f^ffl^ct)0l:fcJ:K 
[0 0 6 4] 

ts^oa»*»ofBb, ^rcm^o)iEi^rt-\c7)«^@s^ 
[0065] mwA2t&wt<D*m»mmtzi:ti\£* m& 

[0 0 6 6] B»*a3E«<Z>^W*«K^J:ntf. If* 
^1 

[0 0 6 7 ] M#B4B*©**#tt«fcJ;tttt, 
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[0 0 6 9] »*3B6IB«©¥#<**«»c:<tntf, fit* 

[0070] i»*a7E«<z)*w*s«Jcj:ntf, »* 

«L »*B2. »*S3, »*a5$fctt 
[0 0 7 1 ] if*S8|B«^*^ft:^M{CJ:n«> M* 

ai, »*«2, »*«3, i«*«4. m^ms. is* 
[0072] mMm9?zm<D¥mfcmwiz£n&. #n 

[0 0 7 3] 0B«<D¥W#S11K±ntf, iff 

[0074] minimi imM<D*m&gimizj:tii£* m 

J&mi. 18*5 2, I*S3, ffl*S4, 8*8 5. If 
*5 6, W*JB7, i*S8, IS*S9^^c{ilS*51 

o hmmtem&&$>z>o 

[02] *mA<Dmi<Dmm<DMm<D&Bmm&mw-? 

[0 3] **M<Z)*2©*«<D»«©«»«i6:*«*K 
[0 4] *^9i(Om2(7)^^^^lttB^*r^lHlSS0T t 
[0 5] A<*-7fflh^>^X^«»* ; ? 1 ^»tt*ift 
[06] MO S I h 7 >y X ^ffili^M^I it 40 
[07] A-f #-7fflh^>^*««l*^»*«t« 
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[08] (A) H^>vX^ffi^S : ?co 
TVYrt& — >. (B) (j:/H*-7Sh7>yX^ffi 

[09] 08 (B) OOK yj7 hco— SKSrWOtbbfcSE 
[01 0] »4(B3gjffi<0J£ffi£iKU (A) (SMOSS 

r?£^u (B) UMosi y^yvT.ztikmM^v) 

y-hfi^S^h7>yX^^b, (C) Hh7 

fixate j:s«ptta**bfct>o)T*s. 
[011] (i) *ittsrr*iEi»HT**. 
[012] (2) ^tftH^-r^iHiss^T^^o 

VDDl, VDD2, • • ■ V D D 7 , VSS1, VS 

S 2 , VSS3, VSS4: Sflg^gg 

INI, IN2, IN3, IN4: M^A^SST 

OUT1, OUT2, OUT3, OUT4 :fl^ffiM 

IO-P1, IO-P2, • • • IO-P8, IO-N 
1, IO-N2, • • • IO-N8 : A^ft^ tH^ff 

gl G2, - - - g 4 0 : 

Ll, L2, L3, L 4 : &*«««fc 0 n 

c i : ^mwmmw 
i i : mmmmz&m® 

n 1 , n 2 , ■ • - n 9 : N + **f*:|£1RS« 
pi, p2, p3:P+*SMSS 
El : /H*-7ih7>yX^xa y^t^T 
CI :/H*-7ih7>yX^3^^^f 
D 1 : MOS Ih7>yX^ KK>Sf 
SI :MOSSh7>yX^V-XSf 
Gal.Ga2 : MOSih7>yX^^-h«f 
r 1 : S^Stn; 

r 2 : «H»?]EfltF. «**™*<B**fl*^»ifc« 
fej 

vl, v2 :ffi»fi«-7MSa«3>^^hSf 

v p 1 : y-hti-7;RiB«3>^^ bfgT 

a, b, c, d, e : nm&m/mmmmmm® 

LB 1, LB 2 : h*3ftfi 
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VDD1. VDD2, • ■ • V D D 7 . VSS1, V S S 2 , V S S 3 . V 
S S 4 -ttffiffiffi 

INI, IN 2, IN3. IN4-ffAA«f 
OUT1. OUT2. OUT3, O U T 4 

IO-P1. IO-P2, ■ • • 10-P8, IO-N1. iO-NJi, - 

• - io-N8-AMf> m^a^mn^mm-r^m^ 

CI, G 2 . • • • G 3 8 

Ll, L2. L3, L 4 »)liR«ftttdn«llkai§llll««t 
C 1 -••4U*(tfMHf> 
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